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ABSTRACT 



The California D^parrasnt of Fish ana Gaais is prasan-.ly 
ccnsidaring a request to the Secretary of Commerce to regain 
management authority of tha California sea lion because of 
mortalities and economic loss resulting from interactions 
with coastal fishermen. Before the request can be submitted 
various costs concerning State 'ranagment have -^o be studied. 
This thesis addresses the cost and effectiveness cf five 
activities relating to the in-*- er acti on between the shark 
dri f t-gi 11- net fishery in Southern California and sea lions. 
The activities discussed are: assessing population levels, 
assessing incidental take, limiting the use of gill-nets by 
area and time cf year, estimating the loss of fish and gear 
due to depredation, and estimatrng the value of an acous- 
tical playback device. Where applicable, the cost and 
effectiveness of different alternatives within an activity 
are compared to provide criteria for evaluation. Each 
activity is examined from an economne perspective of what it 
mrght cost the State or gil l~ne t-f isher y if the activity 
were incorporated in.'^c an overall management plan of 
California sea lions. 
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INTRODOCTION 



The Caiiforcia Dapartaent of Fish aad Game (CDF S G) is 
prsssTitly ccnsid-sring a request -c the U.S. Secretary of 
Commerce to regain management authority of several species 
of marine mammals that occur along the coast cf Califcrnia. 
Cf particular interest to the State is the California sea 
lion (Zalcphus cal i f crninnu s) because of its high mcrta_ity 
rate resulting from fishery conflicts and the fact that it 
is respcnsitle f cr mcst of the economic loss tha-^ the 
Califcrnia fishermen experience as a result of marine mammal 
inter acticns. This request fcr management, however, can 
cnly be made after ail the economic and social costs 
ccncezninc State management have been studied. Such an 
analysis fcr all the fisheries in which sea liens interact 
is beyend the scepe cf this thesis. The thesis will cnly 
address the cost and ef f ect i^iene ss of different activities 
that the State could implement to manage interactions 
between California sea lions and the shark dr ift-gill-n=t 
fishery operating in Southern. California. 

The thesis is presented in four major chapters. Chapter 
Iwo provides background information on the Marine Mamirial 
Protection Act, the Coastal Marine Mammal Program, and the 
shark drift-gill-net fishery. It also describes the prob- 
lems ccr.nected with the interaction and presents reasons why 
the State is interested in regaining management authcri~y . 
Chapter Three locks at the cost and effectiveness associated 
with five management activities. Analyses cf tne first two 
activities, assessing population levels and incidental take, 
compare the costs of different alternatives within each 
activity to their ef f ect ive ness in achieving the objective 
cf the activity. The last three activities, limiting the 
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uss of gill nars by area and nima of yaar, esnimatir.g -.ha 
aconciric loss no fisharman due- to dspredation, and asti- 
mating tha value of the acoustical playback unat, are 
coabined in an effort to assess the economical impact of sea 
lion/fishery conflicts on the State and the shark gill-net 
industry. Chapter Fcur is a sensitivity analysis of the 
assumptions made in estimating costs. The final chapter, 
ccnclusicns and rec cirttenda tior.s, evaluates the study and 
makes recommendations. 

The purpose of the thesis is to estimate c'.'szs associ- 
ated yith each of these activities in an effort to provide 
cost criteria for decision makers designi.tg an overall 
management plan for the Califcrnia sea lion. It i.s hoped 
that the thesis will provide useful inf ormati or. for those 
individuals so that a cost-effective management plan car. be 
developed and included in the re turn -of -ma.rag= cent packaae 
submitted to the Department of Commerce. 
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II. BACKG ROOH D 



A. flARINE MAHHAI PBCTECTION ACT 

Frier re rhs passage of rhe Harine Mammal ?ror acric!'. Ac 
(MM?A) marir.a mammal protectica and cons ar van ion was 
rsspensitility of coastal stares, such as Alaska, 
California, etc., and inrer nar i oral authorities, such as rn 
Intarnaticnal Whaling Commission (IWC) , and r he 
Int ernar icnal Commission of the Norrh Atlantic Fisheries 
(ICNAF). Management by some of rhese authoriries was inef- 
fective and, in the late 19 60*s, led to a growing anxiety b 
the American public that certain species and popula-icns of 
marine mammals were being deple-^ed or even beccaing extinr"’ 



as a result 


cf hums 


n activity. Of 


particular int“r 


the lack cf 


CO n t ro 1 


by the IWC in 


controlling coram 



whaling, rhe incidental take cf porpoise by the U.S. tun^ 
purse seine fishery, and the clubbing cf baby harp seals in 
the North Arlantic, A direct result of this concern was rhe 
passage cf the MMPA ( Public Law 92-522 ) on October 21, 
1972, The Act took a strong preservationisric posinicn 
regarding marine mammals. 

The primary cbjective of the MMPA is "o maintain the 
health and stability of the marine ecosysrem and, whenever 
censis-en- with the primary objective, to obtain and main- 
tain optimal sustainable populations of marine mammals (MMP 
Amended, 1981). Optimium sustainable population (OSF) is 
defined by the Act as: 

'•The number of animals that will result in the maximium 
prcductivitv cf the population or species, keepina in 
mind the carrying capacity of the habitat and the’ health 
of the ecosystem cf which they form a constituent 
element” (MMPA, Section 3 (7), 1981). 
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Tha Act also asrablishas a moratorium on the taking of 
marine mammals in Q. £. waters and/or the importation of 
marine mammals and marine mammal produces inec tha U. s. 
Exemptions are gran*6d for the taking of marine mammals hy 
certain natives for subsistence, handicraft and clothing. 
"Taka*' is defined in the Act to mean: 

’’harassina, hunting, capturing, or killing or attempting 

to harass, hunt, capture or kill any marine mammal" 

(MMEA, Section 3 (12), 1931). 

In addition to exemptions, the Act also provides for a 
waiver of the moratorium in certain situations, tha return 
of management authority to individual states, and the 
issuance cf permits tc take marine mammals incidental tc 
fishing operations, for scientific research, and fer public 
display. 

The J5MFA also created tha Marina Mammal Commissicn 
(MMC) , ,a group of three individuals appointed by the 
Frasident and kncwledgable in marina ecology and resource 
management, and a nine member Committee of Scientific 
Advisers, charged with overviewing all U.S. activities 
related tc the protection and conservation of marine 
mammals. The MMC is responsible for monitoring activities 
regarding marine mammals and insuring that th“= objectives o 
tha Act are carried cut. 

Another feature cf MM?A is that it directs the 
Secretaries cf Commerce and Interior, through the Secretary 
cf State, tc initiate negotiations for international agree- 
ment which fellow the principles of the Act. The Dapar-men 
cf State is responsible for treaties concerning the protec- 
tion and conservation cf marine mammals, commercial fishing 
c par at ions where marine mammals are taken incidental to the 
operation, and the protection of specific land and cceanic 
regions which are significant or critical habitats cf marin 
mammals (Section 108). 
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In 1976, the MMPA was amended by Section 404 of -he 
Fisheties Ccnservaticn ana Management Act (Public Law 
94-26!5, 13 April) to include wirhin the phrase "waters unde 
the jurisdiction of the United States" the waters of the 
U.S. Fisheries Conservation Zone (FCZ) established by the 
Fisheries Conservation and Management Act (FCMA) . This 
(reans that the MMPA new applies to a zone contiguous wi*h 
the U.S. territorial sea and extending 200 nautical miles 
C3:fshcre frem the coast (the same baseline from which the 
territorial sea is measured) of the U.S. and its territc- 
rres. Within this zone the U.S. excercises exclusive 
fisheries management authority (including marine mainmals) 
ever all fish resources except highly migratory species, 
such as tuna. Under the Act, the U.S. regulates the activ 
ities cf domestic and foreign fishing vessels, the resource 
cf the continental shelf, and the fishing activity cf U.S, 
citizens outside the FCZ. 

The MMPA was again amended on October 9, 1981 (Public 

Law Nc 97-58). Major aspects of the revised Act are: 

1) Heturn of marine mammal management to the states, 

2) Small takes cf marine mammals, 

3) Beached and stranded animals, 

4) Marking and tagging, 

5) Cef ir.it icna 1 changes, 

6) Bestatement cf immediate goal test for tuna.Tien, and 

7) Reauthor izaticn. 

The first item listed above, return of marine mammal manage 
ment tc the state (Section 109) , provides a new approach cf 
returning management authority to the states. 

The new approach, designed to alleviate some of the 
problems associated with the pre-amendment process, contain 
four distinct phases for returning management authority. 

The first phase is a state* s request for the r-turn cf 
management, submitted to the Secretary of the appropriate 
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f>5d = ral aasr.cy. This rsqaest is essentially a prcpcsal of 
what the sta'^e’s marine- mammal program will be. Secrror. 109 
(b) of rhe amended Act specifies the minimum requirements 
for developing an acceptable request. Phase two requires 
that the state determine the status of the population with 
respect tc CSP for the marine mammal species it desires tc 
manage. Until the OSF for this species has been determined, 
the state is prohibited from allowing any taking of marine 
mamaials from that stcck. Phase three involves the expansion 
cf the state’s management authority which takes effect after 
the state's det erminat j.ons are final and implemented under 
state law and after a cooperative agreement between the 
state and necessary federal agencies has been reached. At 
that time, the legal responsibility for management passes 
from the federal government to the state. The final phase 
involves pctentia.l federal revocation of the management 
authority previously returned to a state or a state's vclun- 
•^ary return of the management back to the federal 
government. Both aspeirts are governed by Section 109 (e) of 
^he amended Act. 



The Marine Mammal iProtection Act and its amendments 
provide management guidelines based on ecosystem principles, 
that animals must be managed for their benefit and net for 
the benefit of commercial exploitation. This new approach, 
far different from the fisheries tradition of managing fish 
stocks using maximum harvests and average stock sizes, is 
now the responsibility of the federal government and exer- 
cised through various coastal marine mammal research 
programs. The objective, r esponsibilities and duties cf the 
federal Ccastal Marine Mammal Program with jurisdiction over 
the California coastal waters is discussed in the following 



s€c*t i. c n 
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CCaSTAL HARINE MAKaAL PRC-GRAH 



The MMPA and the Endangered Species Acc (Public Law 
93-205# 2£ December 1973) mandare than rhe National Marine 
Fisheries Service (NHFS ) , U.S. Department cf Commerce, is 
respcnsitle for managing populations of pinnipeds (seals and 
sea liens) , excepn walrus, and cetaceans (whales and 
dolphins) that occur within 200 miles of nerr itcrial claims 
cf rhe United States. These two aers further pur a moraro- 
rium on the raking cf any marine mammals by U.S. citizens 
unless specifically exempted within the MMPA. Permits tc 
take fer public display, incidental to a fishery, or for 
research may be issued by the NMF3, but only if a determina- 
tion concerning the present status of a particular marine 
mammal population has been made. Therefore, the primary 
objective cf the Coastal Marine Mammal Program at the 
Southwest Fisheries Center (SWFC) , NiiFS, is to conduct 
research that will enable assessmer.*s to be made for stocks 
cf marine mammals that occur off the California coast. 

The s'^atus cf a marine mammal papulation has been inter- 
preted by the courts to refer to the relationship between 
the current population size, the maximua net productivi-y 
level (MNPL) , and the carrying capacity <jf the envirenmer.- or 
maximium population level (K). BasrcalLy, if a population 
is above MNPL, it is at OSP. If ir is below MNPL, it should 
be considered depleted. Unfortunately, estimating these 
three population levels is a complicated task including 
various problems, such as uncertainty concerning all the 
variables. Considering the many problems associated with an 
assessment, determination guidelines in the assessment 
procedure were developed that deal with OSP. Acccrair.g tc 
the guidelines, a marine mammal population is within CSP 
when : 
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. The increase in population size is slowing and ihe 
hisrcrical range is occupied, or 

2. Pcpulation size is nor undergoing a persisrenr 
decline and the historical range is occupied. 

A popularicn is below OSP wh<=^n: 

1. A decline in population size persisrs for five or 
aore years, or 

2. An increase in population size is gecme-ric, cr 

3. A popularion occupies less than 60 percent of histor- 
ical range. 

These crireria allow for a der ermination of staru? without 
direcr estiiratss of K and MNPL, The needs of r.he cracedure 
are cenrered around derecrinq changes in the trend of ccpu- 
laticn grcwrh and on two assumprions. First, rhis approach 
assumes that a pcpulation is larger than rhe SNPL pcpularion 
when the growth rats cf the population starts to slow down. 
It further assumes that when a population is persistently 
declining, whether near K cr not, it is not at an optimum 
level. Using these guidelines and criteria the basic infcr- 
maticnal needs required to assess a population level are: 

1) The population growth rate over time, 

2) The current distribution cf animals, 

3) The histcrical distribution of animals, and 

4) The number of discrete stocks wi*hin the species. 

These guidelines, assessment criteria, and infer matic n 

needs are offered to illustrate some cf the many elements 
that must be considered in developing different management 
plans for each species of marine mammal. This new approach 
cf assessing a pcpulation level is the framework used in 
estimating costs to assess the population levels of 
Califerria sea lions, one of the management activities 
addressed herein. Because of this framework other proce- 
dures to determine OSP, that require more complicated and 
harder-tc-acquir e information, are not discussed. 
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C. DESCBIPTION CF THE PROBLEH 

The coastal waters of California support a variery cf 
fishing operations including: commercial rrolling for 
salmon, gill-netting for shark and other pelagic fish, round 
haul ner fishing for anc hov y/raac keral , squid and herring, 
trawling for ground fish, and pole and line fishing from 
sporthoars. During the normal opera-ion of these fisheries 
conflicrs occur between marine mammals and -he fishery 
resulting in economic loss to the fisherman and marine 
mammal mcrtaliries. The HMPA and other legislation mandate 
the prcrecticn of marine mammals and require the issuance of 
permits for the taking of mammals incidenral to normal 
fishing cperarions. These permits, issued by th= D.S. 
Secrerary of Commerce, may no- be disrribured unless the 
mcrtality levels are monitored and -.he popularion levels are 
known tc be at an optimium level. Below than level -hey are 
classified as depleted and take canncr be au-hcrized. 

Marine mammal/fishery conflicts generally involve rwo 
types of inner acrion : situations of direct competition for a 
food source between fishermen and mammals, and situations 
where mammals are taken incidentally or accidentally during 
fishing operations. Direct competition causes economic less 
to the fishing fleet due to depredation by marine mammals. 
Miller e;t al., ( 1982) estimated an annual fish loss cf 
3503,960 and a gear loss of $94,930 as a result of thi.s 
competition (Table I). The second situation, where mammals 
are incidentally caught during fishnng operations, is th= 
major cause of mortality along the Califcrnia coast. Marine 
mammal mortality caused by fishing activity per year for all 
fisheries was estimated in 1980 tc be approximately 1800 
animals (CeMaster et ^. , 1983). About 90 percent of these 
feaths were California sea lions with over 1500 estimated 
taken by all fisheries (Table II). The shark dr if- -gill-net 
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fishsry was tha causa cf ap proximatl y 60 parcanc of thcsa 
mortali'tias with over 952 (range 678-1277) of the astin’arei 
1560 (range 1285-1834) sea lion mortalities cccuring in the 
shark gill-net fishery (Dehaster et al. , 1983). Acccrling 
to the NMFS, the most pressing problem facing marine mammal 
management in California is the incidental take of sea lions 
in the shark gill-net fishery. 



TABLE I 



Annual Loss of 


Fish and Gear 


Due to Depredat 


ion 






Fish Loss 


Gear Loss 


Total 


Salmon Fisheries 
Ccmmercial Troll 
Party boat 
Skif r 

Klamath River 




$274,000 
6,000 
2, 300 
74,000 


$12, 200 
360 
0 

10, 000 


$286,220 
6, 36 0 
2,300 
84,000 


Total Salmon 




$356,300 


$22, 580 


$378,880 


Party heat 

(Non salmon) 




$27,000 


$10,730 


$37,^30 


Pacific Herring 




$57,100 


$4,550 


$61 , 650 


Gill Net 




$63,360 


351, 070 


$120,430 


Total All Fisheri 


c 3 


$503,760 


$94, 930 


$593,690 


Source: Miller et 
Inter act I 


3.U 
on S 


' C alif orni 
tudy, 1979- 


.a Marine Mammal 
•1981' , Abstract 


p.ii 
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TABLE II 

Estiaated Maaaal Mortaliries in Calif. (1980) 



3 Cjcf €S 
Califcrnia sea lien 



Harbci S~als 

Slsphan': Seals 
Harbor Porpoise 

Pile-. Hhales 



F ish er y 

Commercial Salmon Trollina 
Klamath River Gill Netoing 
Ocean Gill Netting 
Squid Round Haul Net 
An cho vy/H acker al Round Haul 
Trawl Fishery 

Total 

Klamath River Gill Net 
Ocean Gill Netting 
Round Haul Nets 

Ocean Gill Netting 

Ocean Gill Netting 
Round Haul Nets 



Squid Round Haul Nets 
Calitcrnia Grey Whales 

Ocean Gill Netting 

Large Ealsen Whales 

Ocean Gill Netting 



N u m h e : 



300 

1 1 87 
10 
20 
10 

1534 



22 = 
95 

+? 

25 

15 
+ ? 

30 

3 

1 

1757 



Total All Mammals 
actual count, no estimate made. 

indicates that mortalities probably occur but no 
ca +2 are available to support actual estima~es. 

e: Miller ^ al. . 'California Marine Mammal 

Fisheries Interaction Study, 1979- 198 1 *, p.209 



C. SBARK DRIFT -GILL -NET FISHSRI 

Gill-nets, or set nets as they were called prior to aocut 
1920, are a type of fishing gear where the net hangs verti- 
cally in the water cclumn stretched between a buoyant cork 
line near the surface and a lead line at the bottom. The 
net, ncrially constructed from cotton twine, is suspended by 
a series cf floats attached to the cork line via extension 
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liv.is ranging frcs 1 tc 3 fathoms in Isngth (Figure 2.11. 

The siz^ cf modern day nets varies from 10 to 20 fathoas in 
dep-^.h and may reach lengths or up to 1000 fathoms. Mesh 
size, measured at the stretched distance from knot to knot, 
ranges from 10 to 20 inches with 14 to 16 inches being 
favored in Southern California. When fishing, the net 
remains attached to the beat at ore end with a buoy and 
light at the other end. Cccaeionall y , the boat may release 
itself from one end of the net anc. reattach a*’, the ether end 
if currents start to twist the net and adversely effect its 
fishing ability. Fishing operations are conducted at night 
with tbs net being rstreived and set during daylight hours. 

The dri ft-g ill- net fishery fo:‘ shark expanded rapidly in 
the late 1970's, growing from a fleet cf 15 in 1977 to a 
current level of approximately 200 vessels. One of the 
reasons for this growth was the accidental discov-ry in 1979 
that larger mesh (>1C inches), brought into the frshsry to 
avoid unwanted fish caugh“ by smaller mesh, would catch 
swordfish. This new species, not captured with the smaller 
mesh nets, carried a much higher market price than shark and 
brought new competiticn into :he :Lndustry. Ancther reason 
was the growing need for additional sources of protein which 
expanded the market fer shark, especially thresher and 
benito. This increased cemperition for limited resources 
rekindled the animosity between the gill-net fishery and 
ether fashing groups, primarily sportboat operators and 
harpoon fishermen, whe applied pressure on the legislature 
no put an end to all gill-net fishing. Using political 
influence and lobbying these interest groups were able to 
push through legislation and place controls on the gill-net 
segment cf the shark fishery. California Assembly Bill 2564 
(September 1980) , commonly known as the Kapilofr Bill, 
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igure 2.1 Configuration of Shark Gill- 



requirsi fishermen tc pass a proficiency test before 
receiving a permit, set a quota on the number of svcrdfish 
taken using gill-nets as 25 percent of the total in the 
harpoon fishery, and required each permit holder to submit a 
log of their activities to the California Department of Fish 
and Gara = . The bill also allowed the Department to piac« 
observers aboard gill-net vessels operating under a permit. 
The Kapiloff Bill remained in effect until September 14, 

1932 . 

August, 1982, marked the beginning of more amendments to 
the Fish anvd Game Code due to the passage of Senate Bill 
1573, referred tc as the Beverly Bill. This recent legisla- 
tion once again placed restrictions on the shark giil-r.^t 
fishery operating off the Southern California coast, defined 
as the area south of Feint Arguelio, In addition to the 
previous regulations the Beverly Bill introduced several new 
requirements, the most significant being limited entry -."*o 
the fishery and area closures. Bffective April 1, 1984, the 

number of drift -gill -net shark and swordfish permits avail- 
able are limited to a total of 150 vessels operating sor.th 
cf Point Arguelio. Starting in 1933, a total closure is 
established of all gill-net fishing operations between 
February 1 and April 30. The bill also defines areas tc be 
closed during specific times of year (Figure 2.2). The 
Beverly Bill remains in effect until January 1, 1933 unless 

the date is deleted cr extended by later statute. 
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Figure 2.2 Closure Areas and Times Under the Beverly Bill 
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E. STATE*S INTEREST IN MANAGING MARINE MAMMALS 

Th5 s-:ate of California is presently assessing the 
different management problems associated with specific 
species c;: marine mamiials to determine if it should request 
return of management authority from the U.S. Secrc^tary of 
Commerce. There are numerous reasons why the State is 
requesting return of management authority. 

1. The 1981 amendments to the ilMPA simplify the process 
whereby states can request return of management 
au"hcrity. The new streamlined approach now makes it 
quncksr and easier for coastal states to regain this 
authority . 

2. A desire by coastal states to manage resources within 
their boundaries instead of having that authority 
divided between the states and the federal govern- 

me :t . 

3. The idea that coastal states are better suited fcr 
the administration of the MMPA. Arguments in supper-^ 
of this idea are that states have mere peopl‘d in the 
firld to conduct research, an enforcement network 
that can be instantly utilized, and a closer prox- 
imity to the crebiem sc that constituents car. be 
served more rapidly and effectively. 

4. A simple permit system can be designed that is l=ss 
confusing to the fishing industry, i.e., ail permits 
would be controlled by the state. 

5. If the state controlled all resources an ecosystems 
approach to management can be implemented instead cf 
the species approach presently used. Such an 
approach could lead to more efficient management 
because the authority and regulatory bodies would ail 
rest in ore agency. 
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President Reagan and his a.dciir.ist.ration have expressed a 
desire rc reduce responsibility in federal programs than car. 
be administrated at the state level. The 198 1 ^MP.\ amend- 
ments make it easier for California to regain management 
authority of different marine mammals, specifically the 
California sea lion. In order to obtain that authority the 
State must evaluate various management activities that might 
be implemented to regulate and monitor the incidental take 
of sea lions in the shark gill- net fishery. The purpose of 
this thesis is to identify different management activities 
available to the state of California, estimate the cost of 
implementing these activities given the State's present 
bureaucratic structure, and weigh the cost of each activity 
with its effectivene.es in an effort to determine which 
activity would result in the most cost-ef f ectiv<=^ management 
sche me. 
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III. COST ESTIMATES OF DI FF3 RBHT KUJAGEMENT ACTIYITI^ 

Th€ ir.cider.tal -ake cf California s-aa lions in nha shark 
gill-nsr fishery prsssr.rs special prcbiems to rhe State in 
devaicpirg an overall nia nageaent plan. Before such a plan 
can be derived, different. !nanagement ac*:ivities specific to 
the sea lion and the gill-net fishery must b= identified and 
studied. This chapter deals with five activities identified 
by the National Marine Fisheries Ssrvica as being cf primary 
importance in developing a management plan. The management 
activities tc be investigated are: 

1. Assess the population level of California sea lions, 

2. Assess the incidental take of sea liens in the 
fishery, 

3. Limit the use of gill-ne^s by area and time of year 
tc minimize the take of sea lions, 

4. Determine the economic loss to the fishery in terms 
of gear and fish due to sea lien depredation, and 

5. Estimate the cost cf an acoustical pj.ayback unit and 
evaluate its effectiveness in aeterirg sea liens and 
harber seals from gill-nets. 

These five activities are divided into three categories sc 
that similar evaluation criteria car. be applied within each 
category. The first category deals with assessing th- 
present population status of the sea lion and determining if 
it is abeva or belcw the maximum net productivity level 
(KN?L). Category two involves assessing the incidental take 
cf sea lions in the fishery operating in Southern California 
(south of Point Arguello) . The final category incorporates 
the last three activities and is concerned with assessing 
sconcmic losses to the fishing industry due tc sea lion 
depredation and area closures mandated by legislation. 



26 



Each category is examined as a separate entity and 
ccrapariscns made betvieen the alternatives where aoDlicabie. 
The pnrpcse of these comparisons is to determine which 
alternative is the most cost-effective for achieving th-- 
cbjectives cf that category. Costs are estimated from •'he 
standpoint cf what it would cost the state cf Califcrnia -jr 
the shark gill-net fishery, in terms of dollars, to imple- 
ment the various activities. The categories are presen 'r'i 
based on the order of the activity list and imply no 
priority cf importance. 



A. CATEGCBY I: ASSESSING POPULATION LEVELS 



The aiended MMPA dictates that marine mammal populati 
must he at optimum levels before mitigating measures to 
reduce losses to fisherman can be taken. The difficulty 
determining whether or not the Califcrnia sea lien is a" 
near that optimum level, defined previously to be between 
the maximum net productivity level (MN?L) and the maximum 
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population (K) . In the past, determining the MNPL of 
exploited populations was based on a fixed percentage of K 
which was calculated tc the pre- expicitaticn level from 
records cf annual harvest and from an estimate of the 
current population size. In the case cf the Calif erri?. sea 
lion, a complete record of harvests does not exist making 
these calculations impossible. A direct estimate cf ."IKPI is 
also net possible because the current population snze and 
the density dependent mechanisms that regulate the popula- 
tion are not known. To cope with these problems analysis 
procedure, referred to as the dynamic response method (D?. , 
was developed and is presently being tested on Califcrnia 
S 65 . i Ion s • 
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Ths purpc33 of the DRM is to darermin? if pcpulaticr 
levels are above or tslow tiNPL, a reasonable lower liniir to 
-he CSP. The procedure is based on “he dynamic relaticnshi 
between population levels and recrui t-insnt rates (rates cf 
reproduction plus survival into mature adults) shewn in the 
production curve of the stock under study. Production 
curves are derived from annual pup counts in breeding colo- 
nies on various islands off Southern California. 

Presuicably, MPL is located at the peak of the product icr. 
curve making it necessary to determine only if the preser.-^ 
population level is above or below that point. If the pepu 
lation of a stock is at a level greater than MNPL, the st cc 
will come tc a stable equilibrium under a regulated que-a 
harvest. Selcw the MNPL, a stock will not equilibrate unde 
a quota harvest but will decline away frem cr grew -^eward 
the MNPL, depending cn the harvest rate, production, and th 
copulation size. A more thorough discussion of the DEM as 
available in DeMastsi et a 1 . , (1983) . 

Dynamic response methodclcgy is discussed because it is 
presen-ly the most efficient procedure for assessing presen 
population levels of the California sea lien. To ob-ain 
data necessary for this assessment pup counts must be made 
cn all the known haulcut areas during the breeding season 
along with a survey cf potential haulout regions for signs 
ci expanding colonies. The following tables estima-^e what 
it would initially cost the State to obtain the counts. 

The figures shewn in Table III estimate what it would 
cost the State in ths first year to send personnel and 
equipment tc the different islands to count sea liens pups. 
It is assumed that equipment and vehicles needed for the 
counts are not available in the State’s inventory and would 
have to be purchased. If the equipment were available, 
these costs could be recomputed using their present value 
(opportunity cost). These capital investments, shown as 
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equipmsr.t in rhe tabls (excluding gas/oil), would bse 
incurred in tha first year and in subsequent years only when 
the equipment needed replacement. Individual expenses, olus 
gas/cil frcm the equipment list, would reoccur each year a 
count was conducted. These cosrs, and capital expenses 
discounted over five years, are discussed in the cost- 
i-5 cti veness analysis chapter to estimare expenses beyond 
the first year. 

The estimated expenses shown in Table III, ob+ained from 
Cr. Douglas Dahaster, Leader, Coastal Marine Mammal Program, 
NMFS, are based on whar it cos- his program ro conduc* 
similar counts in the past. Tra nspcrra "ion costs are esti- 
mated using round trip •'•ravel for personnel and equipment, 
excluding vehicles. Travel rc San Clemenre and San Nicolas 
Islands is conducted aboard a Navy operated aircraft and 
cosrs 372 per person. Vehicle transporraricn ro these 
islands is aboard a barqe chartered to rransporr large 
pieces of gear. The cost for each vehicle is esrimared at 
$500. Gerring personnel and equipment to San Miguel Island 
is estimated to cost $700 - S800 depending on whether an 
aiircrafr cr boat are contracted. The least expensive cost 
($700) is used in computing these estimates. Tran sport a- ion 
to Santa Barbara Island is estimated at $300 for a char"er 
boat since no landing areas are available on the island. 

This table is the basis for ccst estimates made in the 
remaining four tables. 

Tables IV through VII estimate what it would cost the 
State in the first year to collect sea lion pup count ir.fcr- 
mation at three different levels of effectiveness. The 
three levels are based cn what Dr. D<=Master reels are neces- 
sary efforts to collect scientifically acceptable data. 

Ccs"^ s shewn in Table IV are tabulated using what Dr. 

CeMaster believes is the minimal effort necessary tc collect 
useful information. Table V shows costs based on present 
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l^vals ci stady in ihs ccaszal prcgraa. Th“ final valuta, 
shown in Tables VI and VII, are estimarss of ~,h<^ costs for 
ar. enhanced level oi effectiveness. Table VI shows costs to 
conduct a pup lacrtality study before the main haulout period 
in July, The reason for such a study is to obtain a better 
understanding of hovr pup births and deaths occur ever the 
period of titne prior to the main breeding season in July. 
Table VII estimates costs similar to Tables IV and V except 
that sere replicate counts are made over fourteen days. 

There are no additional transportation costs figured for San 
N'icolas Island because counts begin on Jul/ 1 following ~he 
42 day study opa that island. All salaries are based on the 
cost cf a seasonal employee hired by the State at the 
present rate of 14.53 per hour. 



E. CAT2GCSY II: ASSESSING THE IMCIDE3IAL TAKE 

Assessing the incidental take of California sea lions by 
the shark gill-net fishery can be performed in a variety cf 
ways. Six different methods cf collecting information to 
estimate take have been identified by the NMF3. These ■^ech- 
niguss are; 

1. Mandatory observer programs on all boats, 

2. Mandatory observer programs on a sample of boats, 

3. Voluntary observer programs, 

4. Voluntary inspection cf catch logs, 

5. Dock surveys cf fishermen, and 

6. Using state vessels to monitor fishing eperatien on a 
sample of boats. 
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